Bone is the third most frequent site of disease in patients with blastomycosis, and the vertebrae are among the bones affected most often. We describe the clinical features and treatment of eight patients with vertebral blastomycosis and review the literature regarding this disease. All eight patients had destructive vertebral lesions evident on radiographs, and all had clinical or radiographic evidence of a contiguous abscess. The lower thoracic or lumbar regions were affected most often. Fever and skin lesions typical of blastomycosis were variably present. All but one patient had an abnormal chest radiograph. Treatment included long-term antifungal therapy and drainage of large fluid collections. Five of the eight patients were cured of their disease. Of the other 3 patients, 1 is still receiving therapy and is probably cured, 1 died of blastomycosis, and the status of 1 is unknown. In areas of endemicity, blastomycosis should be a diagnostic consideration for any patient with a destructive vertebral lesion.
Blastomycosis is a systemic illness caused by the dimorphic for patients 4 -8, we have chosen to include these cases in this article because they illustrate important clinical features of fungus Blastomyces dermatitidis, which is endemic in the midwestern, south central, and some areas of the southeastern vertebral blastomycosis. United States. Primary infection, which may be subclinical, occurs in the lung following inhalation of conidia. After conCase Reports version to the yeast form in the lung, there may be hematogenous spread to other organs. In decreasing order of frequency, Case 1 pulmonary, cutaneous, osseous and genitourinary manifesta-A 17-year-old black woman presented with a 15-month histions are recognized most commonly. Among patients with tory of back pain, left-leg pain with associated limping, and blastomycosis described in case series, the prevalence of bone anemia. Initially, the diagnosis was scoliosis and irondisease ranges from Ç6% to 48% [1 -12] (table 1) , and osteodeficiency anemia, and she was treated with nonsteroidal antimyelitis is present in up to 25% of cases with extrapulmonary inflammatory drugs and oral iron. One month before presentainvolvement [13] . The vertebrae, skull, ribs, and long bones tion, back pain worsened, a right-flank mass appeared, and she are affected most commonly, although essentially any bone reported a 15-lb weight loss without fever. Ultrasonography can be affected [5, 14 -16] .
confirmed a fluid collection in the right flank, and plain radioWe describe the clinical features and treatment of eight pagraphs revealed a compression fracture of the L1 vertebral tients with vertebral blastomycosis; patients 1, 2, and 3 were body with narrowing of the L1/L2 disk space. Aspiration of evaluated and treated at our institutions between 1993 and the flank mass yielded serous fluid; a gram stain and stain for 1996, and one of us (R.S.A.) participated in the care of patients acid-fast bacilli were negative. Skin testing with PPD (5 TU) 4 -8 between 1950 and the early 1970s. Patient 2 has been was nonreactive on two occasions. Antituberculous medicareported previously [17] . Although newer diagnostic studies tions were taken for 2 weeks before she was referred to our and therapeutic strategies have largely replaced those utilized institution. Physical examination was significant for a 5-cm fluctuant right-flank mass, which was cool to the touch. Temperature and findings of examination of the skin and lungs were normal. NOTE. NS Å not stated. * At least one had vertebral disease; sites of bone involvement in the others were not specified.
Round, thick-walled, broad-based budding yeast forms were † Two had bone disease only and at least 2 more had osseous involvement seen on KOH preparation and calcofluor white stain, and culas part of disseminated disease.
ture confirmed infection with B. dermatitidis.
The patient enrolled in an experimental protocol and was treated with intravenous itraconazole for 7 days (200 mg twice enhancing fluid collection along the entire length of the left daily for 2 days and then once daily for 5 days), followed by psoas muscle, extending into the medial left thigh; a small oral itraconazole (200 mg twice daily). On day 6 of therapy, right-psoas abscess; and a 7-cm rim-enhancing fluid collection percutaneous aspiration of the left-psoas abscess was repeated, within the superficial tissues of the right back (figures 1 and and a catheter was left in place until drainage ceased 2 days 2). Bony abnormalities included 50% collapse of the L1 vertelater; Ç200 mL of pus was removed. She was discharged the bral body; destruction of the L1/L2 disk space; patchy sclerosis next day and has had regular outpatient visits since then. and lytic lesions of the T12, L1, and L2 vertebral bodies; and Two weeks after discharge, she had gained 10 lb, and a a mild gibbus deformity. CT-guided needle aspiration of the second CT scan showed marked reduction in the size of the left-psoas fluid collection yielded 170 mL of purulent fluid.
left-psoas abscess and of the subcutaneous right-flank abscess (figure 3). Four weeks later she had gained another 5 lb, and the right-flank abscess was no longer apparent on physical examination. She has tolerated 6 months of itraconazole therapy without problems and has gained a total of 32 lb.
Case 2
A 29-year-old white woman presented with a 1-month history of a painful right-breast mass. Treatment with cephalexin for presumed mastitis was unsuccessful. Initial evaluation included chest radiography, which showed a right-upper-lobe opacity. She was referred to our institution for further evaluation.
Physical examination revealed a firm, tender, 5 cm 1 5 cm mass in the inner inferior quadrant of the right breast. Temperature was normal. No axillary or cervical lymph nodes were palpable. The remainder of the examination, including A PPD skin test was nonreactive.
/ 9c46$$fe16 01-08-98 23:40:50 cida UC: CID Culture yielded B. dermatitidis, and she was treated with ketoconazole (200 mg orally each day). Her subsequent course was complicated by persistent wound drainage, progressive gibbus deformity and back pain, and persistent anemia. After Ç3 months of therapy, the dose of ketoconazole was increased to 400 mg/d. A CT scan performed Ç4 months after her initial presentation showed a 6 cm 1 23 cm (maximal dimensions) right paravertebral fluid collection extending from T7 to L2. Ketoconazole therapy was continued, but 4 months later, because of worsening collapsing scoliosis and progressive bone destruction, she underwent surgical drainage and debridement of the infected vertebral bodies, with posterior spinal fusion and placement of Harrington rods. Cultures again yielded B. dermatitidis, and she received 1,000 mg of amphotericin B, with plans for an additional 6 -9 months Defining the frequency of vertebral involvement among patients with blastomycosis is difficult for at least two reasons. First, some authors do not specifically comment upon vertebral A CT scan showed an invasive right-breast mass with associdisease among patients they describe in case series or clinical ated rib destruction and a paravertebral mass at the level of trials but rather only classify patients as to whether or not bone the carina, with partial destruction of the adjacent vertebral or joint disease is present. Second, vertebral osteomyelitis due bodies. A technetium-99 bone scan showed increased activity to blastomycosis may be asymptomatic, manifesting only as a in multiple ribs and the T8, T9, and L2 vertebral bodies.
lytic lesion on a radiograph or an area of increased uptake on The clinicians caring for the patient suspected metastatic a radionuclide bone scan. carcinoma of the breast. Microscopic examination of a fine- Table 1 shows the prevalence of bone and joint disease and, needle aspirate of the breast mass revealed yeast forms morphowhen noted, of vertebral osteomyelitis among patients with logically consistent with Blastomyces, and culture confirmed blastomycosis in 12 studies. Twenty-five of 67 patients (37%) infection with B. dermatitidis. Upon further questioning, the and 12 of 45 patients (27%) with bone and/or joint blastomycopatient described an illness with cough and hemoptysis after a sis described by Colonna and Gucker [14] and Gehweiler et visit to a fishing lake that included inspection of beaver dams, al.
[16], respectively, had vertebral involvement. Bassett and Ç6 months prior to the appearance of the breast mass.
Tindall [15] reported on 31 cases of blastomycosis of bone; The patient was treated in an experimental protocol with eight (26%) of these patients had vertebral disease. oral fluconazole at a daily dose of 400 mg. Serial CT scans Table 2 summarizes the clinical findings in our eight patients documented shrinkage and ultimately complete resolution of and in four other patients with vertebral blastomycosis dethe pulmonary opacity, breast mass, paravertebral mass, and scribed as individual case reports in the recent literature [18 -bone lesions. Treatment was continued for a total of 20 months. 21]. Six of our eight patients (75%) were black. In a study When last seen, the patient had no evidence of residual or in the 1950s at one of our institutions, 60% of patients with recurrent disease. blastomycosis were black [3] . More recently, 52% of patients with blastomycosis who participated in a clinical trial evaluating the efficacy of itraconazole were black [12] . The majority
Case 3
of patients in that study were enrolled in our two institutions or at a facility in Jackson, Mississippi. A 14-year-old white girl presented with a 3-month history of fever, right-sided chest pain, and weight loss. She had been Between 1982 and 1994, 135 patients with blastomycosis were referred to our institution for treatment; 62 (46%) were unsuccessfully treated with oral antibacterial agents for what had been diagnosed as recurrent pneumonia. A CT scan showed black and 73 (54%) were white. The small number of patients in the present report does not permit us to make valid conclusions a right-sided paraspinous fluid collection extending from T7 to L2 -3. A PPD skin test was nonreactive, and the ESR was regarding the black race as a risk factor for vertebral blastomycosis. ú140 mm/h. At surgery, 50 mL of purulent fluid was drained through a right-lateral-flank incision. A gram stain showed Five (63%) of our eight patients with vertebral blastomycosis were women. Fifty-seven (42%) of 135 patients with blastomymany polymorphonuclear leukocytes, with no microorganisms.
/ 9c46$$fe16
01-08-98 23:40:50 cida UC: CID x These patients had draining cutaneous sinuses.
cosis referred for therapy between 1982 and 1994 were women neck and sacral masses, and patient 6 with a low back mass. Patients 1 and 8 each had a psoas abscess that extended inferi- [22] . In this same group, the male-to-female ratio among patients with pulmonary disease alone was Ç1:1, but 70% of orly beneath the inguinal ligament into the medial thigh. Only one of our patients, patient 7, presented with spinal cord compatients with extrapulmonary disease were men [22] . The present report suggests that vertebral blastomycosis may be more pression. He recovered neurological function following surgical debridement, laminectomy, and antifungal therapy. common among women than men. However, because of the small number of patients, we should not conclude that the Constitutional symptoms noted in patients with blastomycosis are nonspecific and include fever, weight loss, malaise, and gender distribution of vertebral blastomycosis differs from that of extrapulmonary blastomycosis or blastomycosis in general.
fatigue. At least three of our eight patients lacked fever. Only one of our patients had ulcerative or verrucous skin lesions Constitutional symptoms, manifestations of infection at other body sites, the local effects of bone destruction, and the formatypical of blastomycosis. Pulmonary manifestations of blastomycosis include signs, symptoms, and radiographic findings of tion of contiguous abscesses contribute to the clinical picture of vertebral blastomycosis. As in tuberculosis, the lower thoacute or chronic pneumonia and asymptomatic radiographic abnormalities, most commonly alveolar or masslike lung opaciracic and lumbar regions of the spine are the most commonly affected in vertebral blastomycosis, but disease may occur in ties without cavitation [3] . Our patients presented with a wide range of chest radioother regions, as seen in patients 5 and 7. The anterior aspect of the vertebral body is affected initially in vertebral blastomygraphic abnormalities. The chest radiograph of patient 1 was normal. Patient 2 had an asymptomatic opacity in the right cosis; bone destruction may lead to wedge-shaped compression fractures [23] .
upper lobe at the time she presented to us and had had a selflimited, acute respiratory illness with hemoptysis 6 months Infection spreads to adjacent vertebral bodies through the intervening disk. Tracking of infection beneath the anterior earlier, which may have been acute pneumonia due to B. dermatitidis. Patient 3 had a right pleural effusion but no radiolongitudinal ligament to involve nonadjacent vertebral bodies has also been described [15, 23] . Progressive spread and bone graphic evidence of parenchymal lung disease, and patient 4 had a nodular opacity in the right-lung apex with bilateral destruction may cause gross deformities, as were present in patients 1 and 3. Concavity(ies) of the anterior vertebral apical thickening. The initial chest radiograph of patient 5 showed haziness of body(ies), vertebral body collapse, and disk-space narrowing are the characteristic radiographic abnormalities.
the right lung, which progressed to extensive cavitation of the anterior and posterior segments of the right upper lobe, with the The frequent development of paravertebral or psoas abscess in our patients is consistent with previous observations made development of a right pleural effusion, prior to the initiation of appropriate therapy. Patient 6 had bilateral nodular miliary by other authors [3, 5, 7, 15, 16, 18, 19 - Although ketoconazole is effective for the treatment of blas- (multiple) tomycosis [9] , itraconazole (at a dosage of 200 -400 mg daily)
NOTE. AmB Å amphotericin B; Flu Å fluconazole; Itra Å itraconazole;
is now the azole of choice, whether given as primary therapy
Keto Å ketoconazole.
to stable patients or following a course of amphotericin B [12] . ceived intravenous itraconazole before switching to an oral regimen. Patient 2 also participated in an investigational protocol and was treated successfully with oral fluconazole, which is only moderately effective for the treatment of blastomycosis haziness in the left-lower-and right-upper-lung lobes was present in patient 8. In addition, patients 3 and 8 had lytic rib when given at dosages of 200 -800 mg daily [26] . The apparent failure of ketoconazole in patient 3 was most likely due to lesions seen on the chest radiograph.
In patients 4 -8, only plain radiography was available for noncompliance. This case emphasizes the importance of considering the likelihood of compliance with long-term oral therdiagnostic imaging; CT scanning was utilized for patients 1 -3. CT scanning is an effective means to visualize bony abnorapy, as opposed to intravenous therapy, when deciding between amphotericin B and azole treatment of patients with blastomymalities and to detect and assess the extent of associated abscesses (figures 1 and 2). CT scanning is also useful for plancosis. Generally, it is not necessary to surgically debride blastomycotic bone lesions. However, drainage of contiguous abning surgical interventions and performing therapeutic drainage procedures, and serial scans may be used to measure response scesses, especially if they are large, is probably useful. In patient 1, CT-guided percutaneous drainage of a large psoas to therapy (figure 3). MRI may be an even more sensitive imaging technique. In patient 2, bone scintigraphy revealed an abscess was diagnostic and therapeutic and obviated the need for an open procedure. additional abnormal area that had not been seen on CT.
The diagnosis of blastomycosis is based on visualization of In summary, vertebral blastomycosis should be a diagnostic consideration for any patient with a destructive vertebral lesion round, doubly contoured, broad-based budding yeast forms within tissue, aspirates, or exudate, with subsequent confirmatory and paravertebral abscess, even if pulmonary and cutaneous manifestations typical of blastomycosis are lacking. Whenever culture. In patients with vertebral blastomycosis, it is often possible to make the diagnosis with specimens obtained noninvasively vertebral tuberculosis is included in the differential diagnosis, vertebral blastomycosis should be included as well. Most pafrom other sites of disease, for example, from expectorated sputum or exudate from skin lesions. When this approach is unsuctients with vertebral blastomycosis will respond to therapy with amphotericin B or, as has been noted more recently, with itracocessful or the patient has no easily accessible site of disease, percutaneous sampling of fluid collections or involved bone nazole. should be the preferred diagnostic procedure. Aspiration of a breast mass yielded diagnostic material from patient 2. In patient 1, percutaneous, CT-guided drainage of a large psoas abscess
